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Abstract. Headache is pain or discomfort in all areas of the head. Based on the causes, 
headache can be classified as primary headaches and secondary headaches. Headache can 
be caused by several factors such as hormones, nutrition, weather, stress, pressure, 
emotional, sensory problems (cigarette smoke, perfume, etc.), lack of sleep, excessive 
sleep, fatigue and physical activity. Cigarette smoke contains dangerous substances such as 
nicotine, which can cause blood vessels to become vasoconstrictive and cause headaches. 
Caffeine can also cause headaches. Caffeine can be consumed instead of coffee, energy 
drinks, cocoa and soft drinks. The aim was to determine the relationship of smoking and 
caffeine consumption to the intensity of headache in the 2016 USU students. To evaluate 
the relationship between number of cigarettes per day and caffeine intake on headache 
intensity in Faculty of Medicine student batch 2016 of Universitas Sumatera Utara. 
Analytical research methods, with cross-sectional research design on students of the 2016 
University of North Sumatra School of Medicine. The study population was 227 students of 
the 2016 Faculty of Medicine, University of North Sumatra. The sampling method of this 
study was total sampling, taking the entire population of the Batch 2016 Faculty of 
Medicine students. All subjects were asked to fill out a questionnaire about the identity, 
smoking rate, level of caffeine consumption, intensity and headache frequency determined 
using NRS. Data analysis was made with SPSS and tested using a correlation test. Data 
were analyzed with the Spearman correlation test. The results show 86 respondents are 
male respondent (38.1%). The female respondents were 140 respondents (61.9%). This 
makes women the majority gender in this study. Then, the average age value was 21.01 ± 
0.048. It was found that Batak tribe respondents had the largest population, as many as 112 
respondents (49.6%). Meanwhile the Minang tribe is the least populous population of 5 
respondents (2.2%). Found respondents that smoke are 32 respondents (14.2%). Then found 
respondents that did not smoke are194 respondents (85.8%). 204 respondents consumed 
caffeine were around 90.3% and 22 respondents that did not consume caffeine which is 
about 9.7%. Spearman correlation analysis test showed no significant relationship between 
the number of cigarettes per day and the intensity of headache (p = 0.624) and there was a 
significant relationship between caffeine intake and headache intensity (p = <0.001). There 
is no relationship between the number of cigarettes per day to the headache intensity in the 
2016 Faculty of Medicine students of University of North Sumatra. But there is a 
relationship between the number of cups of caffeine per week to headache intensity in the 
2016 Faculty of Medicine students of the University of North Sumatra. 
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1. Introduction 
Cephalgia is a synonym in the medicine term for headache. The definition of headache is pain 
or discomfort in all areas of the head with the lower limit from the chin to the back of the head 
[1]. Headache is a common complaint experienced by all people. Based on the causes headache 
can be classified as primary headaches and secondary headaches. Primary headache is a 
headache that cannot be identify the anatomic abnormalities or structural abnormalities, such as 
migraine, tension type headache, cluster headache and other primary headaches [2].  
A study found that the incidence of headache in children and adolescents was around 54.4% [3]. 
Furthermore, in a study conducted at Ahvaz Jundishapur University of Medical Sciences in Iran, 
shows 318 subjects suffered headaches than 390 participants, about 81.53%. There is a high 
number of headache events in medical students (Zarea, et al., 2018). This figure is almost 
similar to a study that was carried out at the University of North Sumatra, Indonesia that shows 
the prevalence of headache in medical students at the University of North Sumatra is around 
78% in men and 88% in women [4]. 
Smoking is a major risk factor for headaches. Based on a national survey carried out in the UK, 
it was found that significantly people who often complained of headaches are from the group of 
active smokers and ex-smokers. Furthermore, based on a study in Norway, it was found that 
heavy smokers under the age of 40 have a higher prevalence of headaches than nonsmokers [5].  
Based on data from WHO in 2015, the prevalence of 15-24 year old smoker in 2010 was around 
54.6% in men and in women around 11.1% [6]. Based on a study conducted in Europe, 2249 
medical students that participated and found that 660 medical students were active smokers, 
which is about 29.3% [7]. Then, from a study in India, it was found that the prevalence of 
smokers was around 67 students (22.4%) from total of 333 students in medical students [8]. 
Furthermore, a study also stated that the prevalence of smokers in medical students in Malaysia 
was around 69 subjects (34.5%) of the 200 subjects chosen [9]. According to WHO data in 
2011, in 2007 Indonesia ranked 5th with the largest number of smokers in the world [10]. There 
is a study at the Faculty of Medicine, University of North Sumatra, stating that the prevalence of 
smokers of medical students in 2014 was around 13.6% [11]. 
Based on the research conducted by Sarker et al. (2013), several studies have shown that 
smoking has a significant effect on migraine. But there are also some studies that suggest that 
smoking has nothing to do with migraine [12]. 
Caffeine consumption in the world today is quite high. More than 80% of the world's population 
consumes caffeine every day both for stimulants, drug combinations, and to reduce jetlag in 
tourists. Coffee consumption as the main source of caffeine has increased by 98% in the last 10 
years in Indonesia. Caffeine that works in the body can have positive effects and side effects 
[13]. A study states that consuming excessive caffeine can cause symptoms of headache [14]. 
According to the National Coffee Association of the United States in 2011, there was a 40% 
increase in daily coffee consumption among adolescents aged 18-24 years [15]. 
A research by Bawazeer and Alsobahi (2013) shows that 34.3% of energy drink drinkers 
containing caffeine claimed to experience side effects including palpitations, insomnia, 
headaches, tremors, anxiety, and nausea and vomiting. In addition, regular consumption of 
caffeine can cause dependence effects [16]. Based on research at Udayana University, there are 
76.1% of medical students that consume caffeine and 20.2% of them experience headaches [13]. 
Therefore, the researcher wants to know the relationship between smoking and caffeine 
consumption on headache among batch 2016 FK USU students. 
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2. Method 
Ethical Clearance 
The study approved by ethical committee of Fakultas Kedokteran, Universitas Sumatera 
Utara/RSUP H. Adam Malik, Medan with document number: 141 / TGL / KEPK / FK USU-
RSUP HAM / 2019. 
Experimental Design 
This research is an analytic study, with cross sectional research design, on the 2016 Faculty of 
Medicine students of the Universitas Sumatera Utara. 
Sample and Population 
The population in this study were all 2016 Faculty of Medicine students of the University of 
North Sumatra. The sampling method in this study was total sampling, on 227 students of the 
2016 Faculty of Medicine Universitas Sumatera Utara. 
Experimental Variable 
The dependent variable in this study is headache intensity. The independent variable is the 
number of cigarettes per day and the number of cups of caffeine per week. 
Operational Definition of Variable 
Headache intensity. Headache intensity scores in students that had headache in the last 3 
months. 
Number of Cigarettes per Day. The number of cigarettes per day smoked by students that 
smoke.  
Number of Cups of Caffeine per Week. The number of cups of caffeine per week consumed 
by students. 
Statistical analysis 
The data obtained then processed. After the data has been processed, it is analyzed by computer 
using the Statistical Package for Social Science (SPSS) program and a correlation test is 
performed to prove the hypothesis that there is a relationship between the independent variable 
and the dependent variable. The degree of strength of the correlation test can be determined if 




Based on the data, 86 respondents (38.1%) were male respondent. The female respondents were 
140 respondents (61.9%). This makes women the majority of the gender in this study. Then, the 
mean age value was found to be 21.01 ± 0.048. From table 1 it is found that the tribe with the 
highest proportion of 112 respondents (49.6%). Meanwhile Minang is the smallest population of 
5 respondents (2.2%). Smokers respondents were 33 respondents (14.6%). Non-smoking 
respondents were 193 respondents (85.4%). 
Based on table 1, the mean value of the number of cigarettes per day found was 1.05 ± 0.204. 
Further, it was found that of 204 respondents who consumed caffeine was about 90.3%. Then, a 
total of 22 respondents that did not consume caffeine were about 9.8%. From table 1, 110 
respondents (48.7%) consumed coffee. This was followed by tea with a frequency of 92 
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respondents (40.7%). Then, the types of caffeine were 2 respondents (0.8%). In the table 1, it is 
found that the mean value of total cups of caffeine per week is 5.37 ± 0.284. The mean 
headache frequency was found to be 5.45 ± 0.346, while the mean headache intensity was 4.22 
± 0.115.  
The Correlation Between the Number of Cigarettes per Day on Headache Intensity 
Table 2 shows that the Spearman correlation test obtained a p-value of 0.624 (p> 0.05) which 
means there is no significant relationship between the number of cigarettes per day and the 
headache intensity in batch 2016 Faculty of Medicine students of the Universitas Sumatera 
Utara. 
Table 1 Demographic Characteristics 
 Total 
N total=226  
Percentage (%)  
Gender 
- Male 





38,1 %  
61,9 %  
Age (Mean ± SD)   21.01±0.048  
Race 
- Melayu  
- Tionghoa  
- Jawa  
- Batak  
- Minang  









             15  
             9 




















Number of Cigarettes per Day (Mean ± SD) 1.05±0.204 - 
Smokers classification by gender 
- Male 








Caffeine Drinking Habit 
- Yes 
- No  
  
204 




Types of Caffeine Consumed 
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Number of Cups of Caffeine Per Week (Mean ± 
SD) 
5.37±0.284 
Frequency of Head Pain in the Last 3 Months 
(Mean ± SD) 
5.45± 0.346 -  
Headache intensity (NRS score) (Mean ± SD) 4.22±0.115 -  
 
The Correlation Between the Number of Cup of Caffeine per Week on Headache Intensity 
Table 2 shows that the Spearman correlation test obtained a p value of <0.001 (p <0.05) which 
means that there is a significant relationship between the number of cups of caffeine per week 
and the headache intensity in batch 2016 Faculty of Medicine students of the Universitas 
Sumatera Utara. The correlation coefficient shows a positive outcome meaning a parallel 
relationship (The higher the number of cups of caffeine per week, the higher the headache 
intensity scores for batch 2016 Faculty of Medicine students of the Universitas Sumatera Utara. 
The correlation coefficient is 0.452, which means there is a "simple correlation" between 
caffeine consumption and the intensity of headache among medical students batch 2016 at the 
Universitas Sumatera Utara. 
Table 2 Correlation Results between the Number of Cups of Caffeine per Week and the 
Number of Cigarettes per Day with Headache Intensity 
  Headache Intensity 
r p (p<0,05) 
Number of Cup of 
Caffeine per Week 
0,452 < 0,001 





Relationship Of The Number Of Cigarettes Per Day With Headache Intensity 
From the results of the study, there was no relationship between the number of cigarettes per 
day with the headache intensity in batch 2016 Faculty of Medicine students of the Universitas 
Sumatera Utara with a p value of 0.624 (p> 0.05). This is supported by a study conducted by 
Ichsan Simanjuntak, concluding that there is no significant relationship between smoking habits 
and the intensity of headaches [18]. Then, the result also was supported by a study by Fatemah 
concluded that there was no significant relationship between smoking and migraine [19]. Based 
on research conducted by Taylor, concluded that there is no definite relationship between 
nicotine and headache [20]. 
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Relationship The Number Of Cups Of Caffeine Per Week With Headache Intensity 
From the results of the study, it was found that there was a relationship between the number of 
caffeine cups per week with the headache intensity batch 2016 Faculty of Medicine students of 
the Universitas Sumatera Utara with a p value of <0.001 (p <0.05). This is supported by a study 
"Caffeine and headache: specific remarks" authored by Jovel. Jovel explained that caffeine is 
the most consumed psychostimulant in the world. He also explained the use of caffeine can 
cause headaches, depression and insomnia [21]. In addition, the results of my research are also 
strongly supported again by research from Shimshoni. Shimshoni explained in his research that 
caffeine plays a role in causing headaches especially migraines. This happens because caffeine 
is combined with adenosine receptors which will lower glutamate activity [22]. Furthermore, in 
Scher's study, there was an explanation that caffeine use could be the most common risk factor 
in the onset of daily chronic headache [23]. However, the mechanism of the effect of caffeine 
consumption on headache is still unknown but there are some studies suggesting caffeine can 
stimulate hyperexitation of neurons in the hypothalamus and in the brain stem. This results in 
activation of the nociceptor pathway and neurogenic inflammation that triggers headaches [22] 
[21] [23]. 
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